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Piic diém phan tir doan giao gen ITS1 thudc hé gen nhin
cua san la gan lom & Viét Nam

Molecular characterization of Fasciola isolates in Vietnam based on
ITS1 sequence of ribosomal DNA

DS Ngoc Anh Hoc vién Quan y

Tém tat

Muc tiéu: Phan tich dac diém da hinh doan giao gen /757 thudc hé gen nhan cua san 14 gan 16n tai
Viét Nam. Déi tuong va phuong phdp: 16 ca thé san la gan I6n thu thap tir 5 vat cht khac nhau gém trau
(05 ca thé), bo (06 ca thé), dé (02 ca thé), cliu (02 ca thé) va ngudi (1 ca thé) tai cac 16 mé trén dia ban cac
tinh/thanh gém Ha Noi (4 ca thé), Vinh Phuc (1 ca thé), Nghé An (2 ca thé), Quang Nam (1 ca thé), Ninh
Thuan (4 ca thé), Tay Ninh (1 ca thé), Can Tho (1 ca thé) va Dong Thép (02 ca thé) theo phuong phap mé
kham trong thdi gian tir 2009 dén 2016. Trinh tu clia cd 16 ca thé dugc giai trinh tu cac chi thi gen ty thé
nad1, gen nhan /TS dé giam dinh loai va phan tich dac diém da hinh phan tu. Két qua: Bang céc chi thi
gen ty thé nad7 va doan giao gen, 11 ca thé san la gan 16n cé kiu gen phu hop véi F. gigantica va 5 ca thé
6 kiéu gen phu hgp véi dang trung gian. Trén trinh tu doan giao gen /TS7 c6 5 vi tri bién d6i & cac vi tri
khac nhau véi 4 ki€u gen don boi dugc xac dinh. Két ludn: Trinh tu doan giao gen /TS7 cla san la gan I6n tai
Viét Nam c6 su thay déi dang ké so véi cac trinh tu tham chiéu trén thé gidi.

Tt khoa: Da hinh, doan giao gen /757, san la gan |6n, Viét Nam.

Summary

Objective: The aim of the present study was to examine nucleotide variation in the first Internal
Transcribed Spacers (ITS-1) region of nuclear ribosomal DNA genes of Fasciola in Vietnam. Subject and
method: Sixteen adult Fasciola spp. were collected from buffalo (5 isolates), bovine (6 isolates), sheep (2
isolates), goats (2 isolates), and human (1 isolate) from slaughterhouse in Hanoi city (4 isolates), Vinh Phuc (1
isolate), Nghe An (2 isolates), Quang Nam (1 isolate), Ninh Thuan (4 isolates), Tay Ninh province (1 isolate), Can
Tho city (1 isolate), and Dong Thap province (2 isolates), Vietnam, from 2009 to 2016. The ribosomal /757 and
mitochondrial genes of nad7 from individual Fasciola isolates were amplified and the PCR products were
sequenced by both directions. Nucleotide variation within and between the individuals was evaluated by
comparing the sequences of ribosomal /757 region. Result: Based on nadl and /T57 sequences, 11 isolates
were identified as F. gigantica and 5 isolates were identified as intermediate form (Fasciola sp.). Based on ITS1
sequence, five DNA variable sites were observed in which single-base substitution at different sites was
occurred and four haplotypes were present in Vietnam. Conclusion: Findings of the study showed that high
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genetic variation on ITST marker was noted in Vietnam isolates in comparison with isolates from other

geographical regions of the world.

Keywords: Nucleotide variation, /757 region, Fasciola, Vietnam.

1. D&t van dé

Bénh do san 1a gan 16n (SLGL) l1a bénh rat phé
bién & trau, bo, dé, cliu..., do Fasciola hepatica
(Linnaeus, 1758) va Fasciola gigantica (Cobbold,
1885) gay ra, . Hai loai Fasciola hepatica va Fasciola
gigantica c6 phan bo khac nhau, F. hepatica phan
b6 rong khap trén thé gisi nhung chi yéu & cac
khu vuc c6 khi hau 6n d6i nhu chau Au, chau My va
chau Uc, trong khi F. gigantica lai phan bé chu yéu
& khu vuc nhiét d6i nhu & chau Phi va chau A. C3
hai loai cuing xuat hién & khu vuc khi hau can nhiét
dai . Ngudi la vat chi tinh ¢, nhiém SLGL do an rau
s6ng hodc uéng nudc 1a c6 nang au trung con séng.
Bénh do SLGL & nguci dugc xem la mot bénh nhiét
déi bi lang quén nhung gan day dang cé xu hudéng
tang trd lai. Tai mét s6 khu vuc trén thé gidi, bénh
do SLGL & ngudi ¢o ty |é rat cao va la van dé y té rat
dugc quan tam [2].

Fasciola spp. c6 3 kiéu gen gay bénh & ngudi
la F. gigantica, F. hepatica va kiéu trung gian [1]. Hai
loai F. gigantica, F. hepatica c6 thé phan biét dua
vao hinh thai ngoai [3] nhung do kich thuéc va hinh
dang rat thay d6i, phu thuéc nhiéu yéu t6 nhu tudi,
vat cha ky sinh, s6 lugng san nhiém va tinh trang
dinh dudng cla vat chd, thé nhi boi, tam béi hay
hén hagp... nén phuang phap hinh thai boc 16 nhiéu
nhugc diém [1] nhat 1a & cac khu xuat hién dang
trung gian, trong dé cé Viét Nam [4]. Dang trung
gian bi roi loan phan bao, ching khéng cé hoac cé
rat it tinh tring trong tdi tinh nén sinh san theo kiéu
vo tinh. Ching cé nhiing bat thuong vé hinh thai va
phan t theo kiéu trung gian cta 2 loai (t6 hop gen
nhan clia 2 loai hodc gen nhan cla loai nay gen ty thé
cua loai kia ) nén rat khé phan loai la F. hepatica hay F.
gigantica 1], [5]. Vi vay, dé co két qua phan loai SLGL
chinh xac, s&r dung cong cu sinh hoc phan tl trén co sG
két hgp cac chi thi gen la rat can thiét [1], [5], [6]. Cac
chi thi phan t thuong dugc lua chon s dung la cac
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doan giao gen ITS1, ITS2 thudc hé gen nhan va cac gen
nad1, cox1thudc hé gen ty thé [1], [5].

Nhing khac biét gilra cac loai & cac chi thi phan
td la rat hitu ich trong viéc thiét ké, lua chon céac ky
thuat xac dinh loai [1]. § SLGL, doan giao gen /757
dugc nhiéu nghién cdru khac nhau st dung dé giam
dinh loai do ¢6 cac dac diém da hinh dac chung cho
loai [7]. Ngoai ra, dac diém phan tlr con cung cap cac
di liéu gép phan phong chéng hiéu qua bénh do
SLGL gay ra cho ngudi va dong vat . G Viét Nam, dir
liéu vé tinh da hinh cla céac chi thi phan t& & SLGL
con rat han ché. Nghién ctru nay nham cac muc tiéu:
Xéc dinh dic diém da hinh phan ti doan giao gen
ITST cda san Ia gan Ion tai Viét Nam.

2. Déi tugng va phuong phap
2.1. Béi tugng

T6ng s6 16 ca thé SLGL trudng thanh duoc
thu thap tir dudng mat cla trau (05 ca thé), bo (06 ca
thé), dé (02 ca thé), clru (02 ca thé) va ngudi (1 ca
thé) tai cac |16 mé trén dia ban céac tinh/thanh gém
Ha Noi (4 ca thé), Vinh Phuc (1 ca thé), Nghé An (2 ca
thé), Quang Nam (1 ca thé), Ninh Thuan (4 ca thé),
Tay Ninh (1 ca thé), Can Tho (1 ca thé) va Béng Théap
(2 ca thé) theo phuong phap mé kham trong thoi
gian tU 2009 dén 2016. Cac mau san riéng lé dugc
bdo quan trong c6n 70 d6 & -20°C.

2.2. Téch chiét ADN sén 14 gan I6n

Khodng 25mg co thé san ldy ti phan duoi
dugc tach chiét AND bang b kit QlIAamp DNA Mini
Kit (No. 51304, Qiagen, Germany). ADN sau tach
chiét dugc bado quan & -20°C cho tdi khi thuc hién
phan ting PCR khuéch dai doan giao gen /TS]7.

2.3. Khuéch dai doan giao gen ITS1 va gen ty
thé nad1

Doan giao gen /TS7 clia SLGL dugc khuéch
dai béi cap méi ITS1-F (5-TTG CGC TGA TTA CGT
CCC TG-3) va ITS1-R (5'-TTG GCT GCG CTC TTC ATC
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GAC-3’) (Integrated DNA Technologies, USA) (Itagaki
et al,, 2005) . Poan nucleotid kich thudc 630bp chua
mot phan gen ty thé nad7 dugc khuéch dai bang
cap méi Ita10-F (5'-AAG GAT GTT GCT TTG TCG TGG-
3') va Ita2-R (5'-GGA GTA CGG TTA CAT TCA CA-3').
Cac phan ung PCR gém céac thanh phan 25ul
mastermix 2X (Thermo Fisher Scientific, USA), 1l
mdi méi (0,2uM), 5ul dung dich ADN va nuéc khi
ion vira da 50ul. HoNn dich phan tng PCR dugc thuc
hién trén thiét bi ludn nhiét Thermo Mastercycler
Gradient (Thermo Fisher Scientific, USA) theo chu
trinh nhiét nhu sau: 1 chu ky 94°C trong 5 phut, tiép
theo 1a 35 chu ky, méi chu ky gém 3 budc 94°C/30
giay, 55°C/30 gidy va 72°C/60 giady, cudi cung la 1
chu ky 72°C trong 15 phdat. Két thiac phan tng PCR,
|8y 5ul san phdm PCR dién di kiém tra két qua trén
gel agarose 1,5% trong moéi truong dém TBE 0.5X.
San pham PCR con lai dugc bdo quan & 4°C cho tdi
khi gti di tinh sach va gidi trinh tu.

2.5. Gidi trinh tu gen

San pham PCR vai cac cap méi Ita10-F, Ita2-R
va ITS1-F, ITS1-R clia 16 mau dugc gui téi nha cung
cap First BASE Laboratories Sdn Bhdservice
(Kembangan 43300, Selangor, Malaysia) dé tinh sach
va giai trinh tu véi ca 2 chiéu. Cac trinh tu thu dugc
dugc doc, chinh stta bang cac phan mém SeqScape
2.1 cla thiét bi giadi trinh ty ABI 3130 Genetic
Analyzer va phan mém tinh sinh hoc Mega 7.0.9 sau
dé so sanh vaéi cac trinh tu tham chiéu trén ngan
hang gen. Céc ca thé san dugc xac dinh cé kiéu gen
la F. gigantica, F. hepatica hay dang trung gian dua
vao két qua so sanh trinh tu clia ca gen ty thé va gen
nhan. Cu thé:

Ca thé co kiéu gen F. gigantica (hodc F.
hepatica) khi ca trinh tu gen ty thé nad1 va trinh tu
doan giao gen ITS1 thuéc gen nhan phu hgp véi
trinh ty cla F. gigantica (hoac F. hepatica) trén ngan
hang gen.

Ca thé c6 kiéu gen trung gian khi trinh tu
gen ty thé nadl phu hgp véi F. gigantica nhung

trinh tu doan giao gen ITS1 thuéc gen nhan phu hgp
F. hepatia va nguac lai.

2.6. Xdc dinh kiéu gen don bdi cda SLGL dua
vao chi thi ITS1

Trén ca sé tinh tu nucleotide doan gen ITS-1 cla
hé gen nhan, cac kiéu gen don béi dugc phan nhom
dua vao s6 lugng cac nucleotide sai khac vai trinh tu
tham chiéu cda F. gigantica (AB514853.1, Thailand).
Cu thé nhu sau: kiéu HO-ITS1.FgVN (khéng sai khéac

nucleotide), ki€u H1-ITST.FgVN (sai khac 1
nucleotide), ki€u H2-ITS1.FQVN (sai khac 2
nucleotide), kiéu H3-ITS1.FQVN (sai khac 3
nucleotide), kiéu H4-ITS1.FgGVN (sai khac 4
nucleotide) va kiéu H5-ITS1.FgVN (sai khac 5
nucleotide). Trong trudng hop sai khac cung sé

nucleotide nhung khéc vi tri, kiéu gen don boi ti€p
tuc dugc phan loai bang cach danh sé6 sau cham cua
kifu ban dau. Vi du: H1.1-ITS1.FgVN va H1.2-
ITS1.FgVN.

2.7. Xt ly két quad nghién cdu

Cac s6 liéu nghién clu dugc nhap liéu va
phan tich bang phan mém théng ké IBM SPSS
Statistics 20.0 va cac phan mén tin sinh Mega7.0.9,
BioEdit. Cac trinh tu thu dugc dugc so sanh véi cac
trinh tu tham chiéu trén ngan hang gen st dung
cong cu BLAST
(http://blast.ncbi.nlm.nih.gov/Blast.cqgi).

3. Két qua

3.1. Két qud xdc dinh loai san I gan I6n bang
gen ty thé nad1 va doan giao gen ITS1

Két qua phan tich trinh tu doan gen ty thé
nadl va doan giao gen ITS1 cla 16 ca thé trong
nghién ctu cho thay, 11 ca thé c6 kiéu gen la F.
gigantica va 5 ca thé la dang trung gian Fasciola sp.
(Bang 1). O trau, bo va dé, SLGL cé ca 2 kiéu gen F.
gigantica va dang trung gian Fasciola sp. G ngudi va
cliu mdi chi thay ki€u gen F. gigantica.
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Bang 1. K&t qua ddng ky doan trinh tu gen ty thé nad1 va ITS1 trén ngan hang gen

. Nim Ma s6 gen Ma doan ITS1
Ma s& ca thé vat phan | Noiphanlap | nadi trén ngan trén ngan K,ét qu‘é'xé'c
cht R dinh loai séan
lap hang gen hang gen
SLGL-N Nguai 2010 Ha No6i - MW842569.1 F. gigantica
VN16DNT1 Dé 2016 Ninh Thudn MF430856.1 MW842570.1 Fasciola sp.
VN16DNT2 Dé 2016 Ninh Thuan - MW842571.1 F. gigantica
VN16CNT1 Clu 2016 Ninh Thuan MF430857.1 MW842572.1 F. gigantica
VN16CNT2 Cuu 2016 Ninh Thuan - MW842573.1 F. gigantica
VN10BHN1.8 Bo 2010 Ha No6i MF430851.1 MW842574.1 F. gigantica
VN10BHN1.9 Bo 2010 Ha No6i MF430852.1 MW842575.1 Fasciola sp.
VNO9BQN1.1 Bo 2009 Quang Nam - MW842576.1 F. gigantica
VN10BNA1.2 Bo 2010 Nghé An - MH790325.1 Fasciola sp.
VNO9BTN1.1 Bo 2009 Tay Ninh - MW842577.1 F. gigantica
VN14BCT2 Bo 2014 CanTho - MW842578.1 F. gigantica
VN15Tr-HN1 Trau 2015 Ha No6i MF430854.1 MW842579.1 Fasciola sp.
VN15TrVP1 Trau 2015 Vinh Phuc MF430853.1 MW842580.1 F. gigantica
VN15Tr-NA5 Trau 2015 Nghé An MF430855.1 MH790326.1 F. gigantica
VN15Tr-DT1 Trau 2015 bong Thap - MW842581.1 F. gigantica
VN15Tr-DT2 Trau 2015 Dong Théap - MW842582.1 Fasciola sp.

K&t qua so sanh trinh ty doan gen nad1 cla ca 16 ca thé SLGL cho thdy, tat ca déu co ty |é tuong déng la
99,4% so véi trinh tu AB385616.1 cla F. gigantica (Viét Nam) trén ngan hang gen. Trong khi ty 1é tuong déng
chi < 91,4% khi so sanh vai trinh ty AB477361.1 cla F. hepatica (Trung Quéc). Trinh ty clia 7 doan gen nadi
clia 7 ca thé san da duoc dang ky thanh cong va cdp ma sé trén ngan hang gen nhu trong Bang 1.

3.2. Két qu phan tich da hinh doan giao gen ITS1 thuéc gen nhdn

Dai vai doan giao gen ITS1, trinh tu doan nay cla toan b 16 ca thé da dugc cap ma s6 trén genbank
(Bang 1). Doan nay c6 kich thudc 432 nucleotide. Két qua tir Bang 2 chi ra rang, doan giao gen ITS1 clia hau
hét cac ching SLGL trong nghién ctu nay cé ty lé tuong déng > 98,9% gilta cac chiing véi nhau va véi
Fasciola trén thé gidi. 14/16 chiing SLGL Viét Nam c6 ty Ié tuong dong véi F. gigantica cao hon véi F.
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hepatica. 2/16 chiing (10B-HN1.9 va 15Tr-DT2) c6 két qua nguac lai, tuong déng véi F. hepatica cao hon véi

F. gigantica.

Béng 2. Ty lé tuong déng nucleotide doan giao gen ITS1 cla SLGL

trong nghién cdu véi cac chiing trén ngan hang gen

Miu 1 23| 4|56 | 7|89 w01 12|13 |18|15]|16]|17]18]19
AB514853.1

1 | Fg 991 | 991 | 998 | 997 | 100 | 100 | 100 | 100 | 991 | 100 | 994 | 100 | 100 | 998 | 100 | 100 | 998 | 991
(Thailand)
AB514866.1

2 | Fsp %91 991 | 989 | 994 | 991 | 991 | 991 | 991 | 991 | 991 | 997 | 991 | 991 | 992 | 991 | 991 | 989 | 991
(Japan)
AB514847.1

3 | _Fh %91 | 991 989 | 991 | 991 | 991 | 991 | 991 | 100 | 991 | 991 | 991 | 991 | 991 | 991 | 991 | 989 | 100
(Uruguay)

4 | siGN 998 | 989 | 989 995 | 998 | 998 | 998 | 998 | 989 | 998 | 992 | 998 | 998 | 997 | %98 | 998 | %97 | 989

5 | vwieDNT1 | 997 | 994 | 991 | 995 997 | 997 | 97 | 997 | 991 | 997 | 997 | 997 | 997 | 998 | 997 | 997 | 995 | 991

6 | VNieDNT2 | 100 | 991 | 991 | 998 | 997 100 | 100 | 100 | 991 | 100 | 994 | 100 | 100 | 998 | 100 | 100 | 998 | 991

100, | 100

7 | wwieent1 | 100 | 991 | 991 | 998 | 997 | 100 o | ' |91 | 100 | 994 | 100 | 100 | 998 | 100 | 100 | 998 | 99

8 | wiecNt2 | 100 | 991 | 991 | 998 | 997 | 100 | 100 180' 991 | 100 | 994 | 100 | 100 | 998 | 100 | 100 | 998 | 991
VN10BHNT1.

o |y 100 | 991 | 991 | 998 | 997 | 100 | 100 | 100 991 | 100 | 994 | 100 | 100 | 998 | 100 | 100 | 998 | 991

10 \9/N108HN1. 991 | 991 | 100 | 989 | 991 | 991 | 991 | 991 | 991 BT | 91| BT | N9 | 91| 91| 9T | 989 | 100

1 YNOQBQNL 100 | 991 | 991 | 998 | 997 | 100 | 100 | 100 | 100 | 99 994 | 100 | 100 | 998 | 100 | 100 | 998 | 997

12 | YVIONAL o9y | 0o | on1 | 992 | 997 | 994 | 994 | 994 | 994

13 [ NN 00 | 901 | 991 | 998 | 997 | 100 | 100 | 100 | 100

14 | wi4BcT2 | 100 | 991 | 991 | 998 | 997 | 100 | 100 | 100 | 100

15 | T 998 | 992 | 991 | 997 | 998 | 998 | 998 | 998 | %98

16 | wisTwvP1 | 100 | 991 | 991 | 998 | 997 | 100 | 100 | 100 | 100

17 m‘;ﬁ' 100 | 991 | 991 | 998 | 997 | 100 | 100 | 100 | 100

18 ‘éﬁf”‘ 998 | 989 | 989 | 997 | 995 | 998 | %98 | 998 | 998

19 [ U5 oon | oo1 | 100 | 989 | 991 [ 991 | 991 | 991 | 991

Bang 3. Cac vi tri c6 sai khac vé nucleotide va acid amin ctia SLGL Viét Nam va SLGL

thé& giGi ctia doan giao gen ITS1

Loai/Chang Vi tri bién d8i nu trén ITS1 o o Kiéu gen
Ma sé Qudc gia n
SLGL 24 | 114 | 208 | 286 | 306 don boi
F. gigantica T A T AB514853.1 Thailand
F. gigantica T T A T AB207143.1 Indonesia
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F. gigantica T T T A T KC476171.1 Bangladesh -
F. gigantica T T T A T AB514855.1 Zambia -
Bang 4. Céc vi tri c6 sai khdc vé nucleotide va acid amin clGia SLGL Viét Nam va SLGL
thé giGi clia doan giao gen ITS1 (tiép theo)
Loai/Chiing Vi tri bién d8i nu trén ITS1 L L Ki€u gen
Ma sé Qudc gia n
SLGL 24 | 114 | 208 | 286 | 306 don boi
F. gigantica T T T A T AB514857.1 Vietnam -
F. gigantica T T T A T KF425321.1 Egypt -
F. hepatica C A C T C AB514847.1 Uruguay -
F. hepatica C A C T C AB207140.1 Australia -
F. hepatica C A C T C AB207141.1 Ireland -
F. hepatica C A C T C KJ689325.1 Peru -
F. hepatica C A C T C LC076147.1 Egypt -
Fasciola sp. T T T A T AB211238.1 Korea -
Fasciola sp. C A C T C AB385611.1 Vietnam -
Fasciola sp. C A C T C AB514861.1 China -
SLGL-N T T T A T Nghién cdu nay Vietnam HO-ITS1.FgVN
VN16DNT1 Y T T W T Nghién cdu nay Vietnam H2-ITS1.FgVN
VN16DNT2 T T T A T Nghién cdu nay Vietnam HO-ITS1.FgVN
VN16CNT1 T T T A T Nghién cdu nay Vietham HO-ITS1.FgVN
VN16CNT2 T T T A T Nghién cdu nay Vietnam HO-ITS1.FgVN
VN10BHN1.8 T T T A T Nghién cdu nay Vietnam HO-ITS1.FgVN
VN10BHN1.9 C A C T C Nghién cdu nay Vietnam H5-ITS1.FgVN
VNO9BQNT1.1 T T T A T Nghién cdu nay Vietham HO-ITS1.FgVN
VN10BNA1.2 Y T T T C Nghién cdu nay Vietnam H3-ITS1.FgVN
VNO9BTN1.1 T T T A T Nghién cdu nay Vietnam HO-ITS1.FgVN
VN14BCT2 T T T A T Nghién cdu nay Vietnam HO-ITS1.FgVN
VN15Tr-HN1 Y T T A T Nghién cdu nay Vietham H1-ITS1.FgVN
VN15TrVP1 T T T A T Nghién cdu nay Vietnam HO-ITS1.FgVN
VN15Tr-NA5 T T T A T Nghién cdu nay Vietnam HO-ITS1.FgVN
VN15Tr-DT1 T T T A T Nghién cdu nay Vietnam HO-ITS1.FgVN
VN15Tr-DT2 C A C T C Nghién cdu nay Vietham H5-ITS1.FgVN
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So sanh tuong déng nucleotide clia doan giao gen ITS1 & nghién clu nay vdi trinh ty tham chiéu
AB514853.1 cla SLGL & Thai Lan cho thay, hau hét cac chiing SLGL trong nghién ctu nay sai khac khéng qua
2 nucleotide so vGi F. gigantica. Tuy nhién, riéng 2 ca thé 10B-HN1.9 va 15Tr-DT2 c6 5 vi tri sai khac so véi F.
gigantica. Cac sai khac nay bién déi theo hudng phu hap véi F. hepatica.

Bang 5. Thanh phéan céc nucleotide trén doan gen ITS1 dugc phan tich cla cac chiing SLGL
Viét Nam va thé gigi

Ching/ Quéc | NudeotideA | NudeotideC | NuceotideG | NucleotideT | Chuaxacdinh A+T G+C
T Loai
Ma s6 gia SL % SL % sL % SL % SL % SL % SL %
AB51485 F. Thailan
1 o giganica d o1 | 2102 | 112 | 2587 | 110 | 2540 | 120 | 2771 | o0 o |21 |43 | 22 | 5127
2 AB5611486 F ‘355;’0/" Japan | 90 | 2079 | 112 | 2587 | 110 | 2540 | 116 | 2679 | 5 | 115 | 206 | 4758 | 222 | 5127
3 | ABS1484 E Uguaa | o1 | 02 | 115 | 2656 | 110 | 2590 | 117 | 2702 | o 0o | 208 | 4804 | 25 | 519
7.1 hepatica y
4 | SLGL-N &/;‘:1 o1 | 2102 | 112 | 2587 | 110 | 2540 | 120 | 27271 | o0 0o |21 |43 | 2 | 5127
5 VN]?DNT ,L’:f; 90 | 2079 | 112 | 2587 | 110 | 2540 | 119 | 2748 | 2 | o046 | 209 | 4827 | 22 | 5127
6 VN]gDNT ,L’;: o1 | 2102 | 112 | 2587 | 110 | 2540 | 120 | 2771 | 0 o |21 |43 | 22 | 5127
7 V'\”?CNT ,11/;2 o1 | 2102 | 112 | 2587 | 110 | 2540 | 120 | 2771 | 0 0o |21 |43 | 2 | 5127
8 V'\”gCNT &/;‘:1 o1 | 2102 | 112 | 2587 | 110 | 2540 | 120 | 2771 | o0 0o |21 |43 | 2 | 5127
9 | VN 11°§HN ,L’:f:] o1 | 2102 | 112 | 2587 | 110 | 2540 | 120 | 2771 | o0 o |21 |43 | 22 | 5127
10 | N 11093"'” ,L’;: o1 | 2102 | 115 | 2656 | 110 | 2540 | 117 | 2702 | o© 0 | 208 | 4804 | 225 | 519
17 | YNO9BQ VIEt o | o2 | 112 | 2887 | 110 | 2590 | 120 | 271 | 0 0o |21 |43 | 2 | 5127
N1.1 Nam
12 VN110§ NA &/;‘:1 90 | 2079 | 113 | 2610 | 110 | 2540 | 119 | 2748 | 1 | 023 | 209 | 4827 | 23 | 5150
13 VN291BTN ,L’:f:] o1 | 2102 | 112 | 2587 | 110 | 2540 | 120 | 2771 | o0 o |21 |43 | 22 | 5127
14 VN];‘BCT ,L’;: o1 | 2102 | 112 | 2587 | 110 | 2540 | 120 | 2771 | 0 o |21 |43 | 22 | 5127
15 | YNIoT VIEt o | o2 | 112 | 2587 | 110 | 2590 | 119 | 2748 | 1 | 023 | 210 | 4850 | 222 | ;127
HN1 Nam
16 | VN :jﬁv &/;‘:1 o1 | 2102 | 112 | 2587 | 110 | 2540 | 120 | 2771 | 0 0o |21 |43 | 2 | 5127
VN15Tr- viét
17 NAs Nom | 91 | 2102 | 12 | 2587 | 10 | 2540 | 120 | 2771 | O o |21 |43 | 22 | 5127
19 | VNISTFE VIEt g1 | otz | 112 | 2587 | 110 | 2540 | 119 | 2748 | 1 | 023 | 210 | 4850 | 222 | 5127
DT1 Nam
19 | YNIOT VIEt | o | o102 | 115 | 2656 | 110 | 2590 | 117 | 2702 | o o | 208 | 4804 | 25 | 519
DT2 Nam

Ty lé A, C G, Ttrén doan /7S7 dao dong ti 20,79 4. Ban luan
dén 27,71%. Ty |& A + T tlr 48,04 dén 48,73%, ty Ié G
+ Ctu 51,27 dén 51,96%.
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O nghién ctiu nay, cdc mau san dugc dinh danh
bang 2 chi thi phan t&r gbm doan giao gen ITS1
thuéc gen nhan va doan gen ty thé nad1. Két qua
dinh danh cho thady, 11 ca thé 1a F. gigantica thuan
chling va 5 ca thé dang trung gian. Doan trinh tu dai
680bp gom 1 phan gen 18S, toan bd doan ITS1 va
mot phan gen 5.85 clia 16 ca thé SLGL thu thap tu
trau, bod, dé, clru va ngudi dugc gidi trinh tu dé phan
tich dac diém phan tu. K&t qua cho thdy, doan giao
gen /TS7 cé vai vi tri sai khac gilta F. gigantica va F.
hepatica nhung it c6 su khac biét trong cung 1 loai.
Nhirng chi thi phan tr c6 dac diém nay thudng dugc
lua chon st dung dé giam dinh loai [7], [6]. Theo
Mas-Coma S va cong su (2009), chiéu dai doan giao
gen /TST c6 kich thudc 432bp & ca F. giganticava F.
hepatica thuan ching [1]. Trong khi, theo Lin va CS
(2007) doan /TST cta SLGL tai Trung Quéc c6 chiéu
dai 422bp [9]. Trong moét nghién cdu mdi day,
nghién ctu cldia Galavani H va céng su (2016) cho
thay, doan /757 ctia SLGL & Iran c6 chiéu dai 428bp
[10]. Khi so sanh trinh ty doan ITS1 gilra hai loai F.
gigantica va F. hepatica thdy 5 di€ém da hinh & cac vi
tri s6 24, 114, 208, 286 va 306 [1], [7]. Trong khi, &
SLGL dang trung gian (Fasciola sp.) c6 s6é nucleotide
sai khac nam gilra F. hepaticava F. gigantica [6]. Trén
doan /7S1, & mbi loai thudng chi ghi nhan 1
haplotype véi tén goi la FhITS1-HA & F. hepatica va
FgITS1-A & F. gigantica[1].

Doan ITS1 dai 432bp & nghién clu nay da dugc
so sanh véi cac trinh tu tham chiéu trén ngan hang
gen. K&t qua so sanh cho thay, c6 khong qua 5 vi tri
nucleotide sai khac gitta SLGL Viét Nam so v&i SLGL
thé gidi (Bang 3). Cac sai khac nay nam & cac vi tri s6
24, 114, 208, 286 va 306 gidbng nhu Mas-Coma S va
cdng su (2009) da thong bédo [1]. Két qua phan
nhom kiéu gen don boi cho thay, 11 ca thé thudc
nhém HO-ITS1.FgVN, 1 ca thé thuéc nhém H1-
ITS1.FgVN, 1 cé thé thudc nhém H2-ITS1.FgVN, 1 ca
thé thuéc nhém H3-ITS1.FgVN va 2 ca thé thudc
nhom H5-ITST1.FgVN. Nhém HO-ITS1.FgVN tuong
dong hoan toan vé nucleotide so véi F. gigantica
thuan chdng & Théi Lan (AB514853.1), Indonesia
(AB207143.1), Bangladesh (KC476171.1), Zambia
(AB514855.1), Ai Cap (KF425321.1) va Viét Nam
(AB514857.1). Nhom H5-ITS1.FgVN tuong déng
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hoan toan vé nucleotide so véi F. hepatica
(AB514847.1, Uruguay; AB207140.1, Uc; AB207141.1,
Ireland; KJ689325.1, Peru; LC076147.1, Ai Cap) va
Fasciola sp. (AB385611.1, Viét Nam; AB514861.1,
Trung Quéc). Cac nhom H1-ITS1.FgVN, H2-ITS1.FgVN
va H3-ITS1.FgVN c6 ty |é tuang dong vé nucleotide
so véi F. gigantica cao hon so véi F. hepatica (Bang
3). Tuy nhién, cac vi tri sai khac cta H1-ITS1.FgVN,
H2-ITS1.FgVN va H3-ITS1.FgVN v&i F. gigantica va F.
hepatica la chua thuc su ré rang do 1 s6 nucleotide
& cac vi tri 24 va 286 c6 tinh da hinh. Mat khac,
chiing téi cling phat hién 1 s6 chliing ¢6 cac diém da
hinh nhu: & vi tri s6 24 cla ca chdng 16D-NT1, 10B-
NA1.2 va 15Tr-HNT1 la nucleotide Y (T hoac C); & vi tri
$6 286 ca ching 16D-NT1 1a W (A hoac T). Cac diém
da hinh nay lam cho viéc so sanh ty lé tuong dong
nucleotide gitta cdc chiing nay véi SLGL trén thé gigi
6 sy bién déng. Tuy nhién, khao sat trén ngan hang
gen ciing thay 1 s6 trinh tu c6 cac diém da hinh nay
nhu trinh tu AB514866.1 clia SLGL Fasciola spp. &
Nhat Ban.

Phan tich thanh phan nucleotide trén doan ITS1
cla SLGL Viét Nam cho thay, nucleotide T chiém ty
lé cao nhat vai 27,02 - 27,71% va thap nhat la
nucleotide A vai 20,79 - 21,02%. Ty Ié GC dao dong
tur 51,27 dén 51,96% (Bang 4). Theo Mas Coma S va
cong su (2009), ty l1é GC & doan gen nay cua F.
hepatica cao han so véi F. gigantica (51,85% so véi
51,16%) . G nghién ctu nay, ty 1& GC c6 su khac biét
véi thdng bao clia Mas Coma S va cdng sy (2009). O
nhém H5-ITS1.FgVN ty 1é GC la 51,96%, cao hon cac
nhém khac nhung phu hop véi ty 1é GC cla san F.
hepatica (AB514847.1, Uruguay). G nhém Ho-
ITS1.FgVN va cac nhém con lai, ty 1é GC la 51,27%
phu hgp véi ty Ié nay & F. gigantica (AB514853.1,
Thai Lan) va Fasciola sp. (AB514866.1, Nhat Ban). Déi
chiéu vaéi két qua giam dinh loai thay rang, nhom
HO-ITS1.FgVN & Viét Nam la cac ca thé F. gigantica
thuan ching. Cac nhém khac (tir H1-ITS1.FgVN dén
H5-ITS1.FgVN) c6 s6 nucleotide sai khac nam gitra F.
hepaticava F. gigantica, |a cac ca thé trung gian. Két
qua nay tuong tu nhu két qua cua Itagaki va cong su
(2009) va Lin RQ va cong su (2007) trudc dé da cong
b6 [5], [9]. Ngoai ra, s6 lugng nucleotide G trén doan
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giao gen ITS1 khong thay déi gilta cac loai SLGL. Su
bién d&i nucleotide xdy & cac nhom tir H1-ITS1.FgVN
dén H5-ITS1.FgVN chl yéu theo hudng T chuyén
thanh C (nucleotide s6 24, 208, 306), T chuyén thanh
A (nucleotide s& 114) va A chuyén thanh T
(nucleotide s6 286). Cac bién ddi nay lam xuat hién
thém cac vi tri tuang dong clia SLGL & Viét Nam vaGi
F. hepatica, lam gidm vi tri tuong déng véi F.
gigantica.

5. Két ludn

Bang cac chi thi gen ty thé nad1 va doan giao
gen ITS1, 11 ca thé san la gan 16n dugc xac dinh c6
kiéu gen phu hop véi F. giganticava 5 ca thé phu hap
véi dang trung gian. Trén trinh tu doan giao gen
ITST xuat hién 5 bién déi & cac vi tri khac nhau véi 4
ki€éu gen don boi dugc xac dinh.

Loi cdm on: Nghién cldu nay dugc tai trg mét
phan kinh phi ti dé tai cap Nha nuéc ma so
KC.10.26/06-10. Xin chan thanh cdm aon B6 mén Ky
sinh trung va Con trung, Hoc vién Quan y da cho
phép t6i sir dung céac trang thiét bi cho cac phan tich
sinh hoc phan td.
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